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coil valve V-1, This serves as a low limit' for the fan
d.lschuge temperature during heating operation. When V-1
is closed, thermostat T-I then gradually opens maximum
outdoor-air damper D-2 and closes' return-air damper DS
proportionately. At 55 F outdoor temperature, D-£ is wide
open and D-3 is closed. Exhaust-air damper D-4 opens aod
closes in synchronization with D-£. At sbout:;70; F out:
door temperature when the outdoor air is no longer useful for
natural cooling, T-2 closes D-2 and D-4 and opens D-s. -
Reheater coil valve V-$ is lled by sub
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Economical zone control can be obtained by separate
return or supply piping for zones, with a zone f.hermost.n
to operate rone pumps or automatic valves. The piping for
each zone should be isolated to avoid & common return line,
because, in many cases, the return water from one zone is
warmer than required for the supply water to another zone.

The ocontrol of nu-ha.ndlmg units in 8 hot water heating
system careful consk jon. Where the piping re-
q\med is within economic limits, it is advisable to use 5

thermostat 7-3 in the fan discharge. msthermosutmmto-
matically resdjusted over an appropriate range 'of term-
perature by thermostat 7-4 so that the discharge " tem-
penmmmtchast.hespaeerequuemenm%enf.hhspwe
temperature "tends to rise above a- predeﬁarmmed value!
T-3 has already been readjusted downward far eiough to keep
reheat valve V-3 closed. 7-4 then controls cooling eoil val
V-2 directly, to maintain the desired space temperature. .

Humidistat H operates humidifier valve V-4 t¢ maintain
the desired humidity in the conditioned space. It is usually
adjusted to maintain 30 to 40 pereent relative huml.d.lty,
and therefore keeps the humidifier off du.n.ng coohng oper&
tion when the humidity is higher.

TEMPERATURE CONTROL IN HOT
' WATER SYSTEMS -

Hot water heating systems permit use of m‘ahvely s:mp!e
automatic temperature control for the purpose of reducmg
operating costs and pmvldmg comfortable temperatures. .
On installations not requiring different supply-water tem-
peratures simultaneously, and where the boiler is not used

to heat domestic hot wnter, outdoor reset contfol of the.;

supply-water y be

d by direct con-

trolofﬂ)ebumerfmmathcrmost.nthhatlslocatedmtbe .
boiler water and is reset in accordance with outdoor tem- :
peratures. Separate high limit and low limit controls should .

be provided.

In systems using converters for a hot water supply, a
controlling thermostat actuated bythe leaving water tem-
perature modulates the heat source to the .converter: The
set point of this supply-water th stat can be readjusted
in accordance with outdoor temperature. .

In some systems, a boiler or converter suppl:es water a', 8

and th y mixing valves'are used

to supply water at different temperatures for various uses |

ortomtdhplemnea.Inthmcass,athree-waym:mg?

valve, under control of a thermostat in the valve discharge,
blends boiler water with return wafer to provide supply

water at the desired temperature. The control setting of -

t.huthermostatmthevulvedmchmgemb&msetmw—

On syst-ems using cutdoor-reset supply water and lowe:ed"

night or week-end temperatures, provision should be rhade- ¢
for warmup on restoration to day or normal operation. This :

mbeweomphshedbyapmgmmeonhol,uwnrmupspwe
thermostat, or some similar means of providing higher than
pormal water temperatures during the warmup period.

A measure of control can also be accomplished by use of a

room thermostat to operate the burner. This type of control -

is licable only to resid orveryamaﬂoommzrcm.l
msta.l!atxon.s, wbr.m there is 1o great difference in hmt.mg

ilding. Where a difference in
huung requirements throughout the building does exist, it
is advisable to control the supply-water temperature with
provision for sutomatic control or manual ad;ustmm
heating unit output in individual spaces. T

y mixing valve and & pump in the coil circuit (see
l"ig 8, Cbapfer 11 of t.he 1964 Guwe Anp Data Boog).
ant flow to the coil while
'.he temperature of tbe wster to the coil is varied by cha.ngmg
the mixture of supply water and return water. If it is impract;-
cable to use separate three-way valves dnd pumps for each
coil, it is necessary, when varying the flow to a hot water coil,
to use control valves with plugs or dises designed for close con-
trol of flow. They should also be accurately sized for the flow
required'by"the coil at a pressure drop as large as the pump
and the piping system will permit. Face and bypass dampers’
to vary the flow of air over a'coil with constant water ﬂnw
cdn be used in the control of air-handling units.: -

Precautions should be taken to prevent the freezing of
water in a hot water heating system whenever ‘design out-

. door temperatures are lower than approximately 20 F, par-

ticularly if the system is to ‘be operated on an-intermittent
basis as in ‘schools where normal openmon is not required
on Saturdays or Sund or d tion periods. In
selecting a means of freeze protection, consideration should
be given to the type of system as‘well as' outdoor tempers-
ture. For instance, an air-handling unit to heat outdoor air
must have the coil protected for 32 F, wherm.s supply mains
and radiation usuaily are not subject ing

tures until the outdoor dmrps iderably be-
low 32 F for extended periods. Intake dampers on air-
handling units that beat outdoor air should be interlocked
with the fan motor, 50 as to close whenever the fan is not
rumung Provision should be made to either close the outdoor-
air intake, stop fan operation, or both,; if the water circulating
in the coil drops below a safe temperature level. The pos-
mhxhtyofwaferfreenngmthemmnsmbemnmwdby
using'an outdoor thermostat to provide continuous eircula-
tion of the water whenever the outdoor temperature drops
below approximately. 30 F. Another arrangement uses an
-interval timer and outdoor thermostat to provide inter-
mittent cyclmg of the circulating pump whenever. the out-
door temperature dmps below some predetermined tempera-
ture. A thermostat in the return water at the boiler can be
usedtost&rtt.hebumerorotherhmtsoumtft.hetempem—
uueoftheremmwnterdmpswnboutwl".. -

"ZONE CONTROL OF 'STEAM AND WATER
.- SYSTEMS _ °

This section is 5" concerned with ‘sone contmls for steam
or hot water heating systems. Refer to Part II of this
chapter for a general discussion of zoning. -

Most sane control systems are designed to supply hest
to a zone at a rate equal to the heat loss. This rate of
heat 'input may: be established by room thermostats, by
controllers responsive to outdoor-conditions, or by a combi-
nation of both. The outdoor controller responds to tem-
perature and may respond-‘to solar radiation and wind
velocity and direction. Features which may be added to the
basic zone control system include:

1. Means for automatically or manuall

the heat

varying
. mput ’lhgh:he zone 1o compensate for vuuu{ms in mwrm:.l hd’-

requires a

-Autdmatic’ Control

tion within the zone. The manusl .arrange-
%y eoh::su ’:Jf s convemmdy located switch.’
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measuring element in the supply -line and another compen-
sating element outdoors. On smgie-mne “installations the

& lowered
2. Means for
off the‘i:at at night or at other times whm
completely sbutting iod. This

pe is uDoCCUpie may be aceomplished manuauy

?wwmm of a clock.
3. A ent tepen

DODOCEY

pﬂ";ln:;"[“;ﬁ hest map‘:e adrmwed to t.he sy!tem ar t.he heat
“p;mybewn trolied at a higher-than-normal rate. The
inpu! lished by 8 manual switch or may be
A warm-y located

rapid wn.rmdup following ‘8
this warm-

warm-up mybewwmp ap e
partolﬁhsdo\‘- BT

within may be arranged the warm-up
mg;,xzm;ofthemmhordockwbmdmwna

unlmtdxtopmv:defuﬂhmtwnohutmde—
p::;i::ul;'n:f other canh'ola mdtoperlmt manual selection of
the variom i ﬁt.haht. letely when the out-

for shut! o eat com, when the oul
dogrmm ur:iﬂ 2 point wherz h;t i no longer
need

A high-limit thermostat in thié sone to shut of the heat
uomplemly when the zone becomes overheated.

Steam: Zone Distribuﬁon

In steam syst. the .of steam
supplied to the zone is varied in accordance ‘with the de-
mands of the contral system. To obtain equnhzed
bution of the steam, i onﬁoes are lly
on the infets to all radi

controls for low heat output are ufﬁen dwmble The follow-
ing two arrangements are common:

Varyiog the difference in pressure between the supply
nnd return which results in partially filling the heating units
in sccordance with demand. This method can be used on
atmespheric or vacuum return

.2 Vnmngtheprmummmeaymmwhﬂemmnm:mnga
can.mt. diflerential pressure between the supply and return.
This results in the heating units being filled with steam-at a
temperature which is propaortional to demand. A vacuum pump
main! a vacoum slightly below the supply pressure is re-
quired, an vuuumauhlghummﬂgf mild heating
weather are common.

In snfermiltent systems, steam at full pressure is supplied
intermittently to the zone, the length of the on and off
periods beiag varied in rd with the d ds of the
control system. Two common arrangementa are:

1. A timing devlce controlled by an outdoor thermostatic
clement. This can be used to vary the on-off periods of boiler
operation or the opening and closing of a steam valve as a
function of outdoor temperature.

2. A control responding to an outdoor element and an
element attached to a radiator or coovector. This control
varies the length md frequency of the on-off intervals in such
2 way that the radiator or convector temperature is varied in
accordance with outdoor temperature.

For proper opemhon ol mne oontml eqmpment, the

f-lng system must be and i d, and
maintained in good operaung condition. Vents, traps,
vactum pumps, and valves must be carefully inspected and
repaired or replaced when required. Piping must be of ade-
quate size, graded, and dripped. Return piping must be vented
and any pockets or kifts must be removed.

Water: Zone Distribution

A common method of obtmm.ng zone control of hot
water systems consista of varying the temperature of water
supplied to the zone inversely as the outdoor temperature
varies. This may be lished by a sub ther-
mostat in the zone supply line, read;usted by an outdoor
master thermostat, or by a smgle controller having one

ller may actuate the bumner directly: s 'shown in
Fig. 32. If the boiler is'also used for domestic hot water,
theeontmlamaybearmngedasml‘ig 33. Inth:.swse,the
boiler is controlled at s fixed temperature’ and “the 20ne
controller is arranged to operate a valve to proportion bot
water from the boiler with cooler retum waber. to obtain
the desired sone water tel ture. - On in-
shlhhmtheboﬂeruumaﬂywn&oﬂedataﬁxedtem-
penstuxe, and each zone m eontrolled by a-geparate valve
and p . Each zone should be
q d with a ‘pump, by mmym&s,t.he
remmwamfmmmmewmxswarmerf.hantbém-
quired supply water for other ‘zones. By using individual
zone pumps, '.hedmermaepmwthemmmsanddms
pxeventoverbmtmgthatwouldoﬁmrwweoccu.r e
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Fig. 32 .... Control of Hot Water Heating Without
Domestic Hot Water Service
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Fig- 33 . ... Control of Hot Water Heating With Provisions
for Domestic Water Heating

To te for vari in internal load, the action
of the zone control may be modified by a room thermostat
in each sone which md)er starts and stops the zone pump,
modifies the relationshi oubdoor and
water ol D tic valve in the
zone Bupply or retum lie. Eﬂch zone may be further sub-
divided by providing a separate thermostat and valve for
each subdivision.

Another zone eontml method ior hot water systems con-
sists of water and
varying the volume of wster supplied to the zone by means

of a room thermostat which either starts and stops the zone -

pump or ope.mta a two-position valve in the zone supply or
return line.

Whenever flow control valves are employed in water
circuits, ltmnmmrywamployumhefvalveorpmue-
Ivguhtmg valve in a bypass connection around the pump.




